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= (54) Title: COLUMN SPACER, LIQUID CRYSTAL DISPLAY EI.EMENT AND CURABLE RESIN COMPOSITION FOR COI^ 
= UMN SPACER 

^ (57) Abstract: A column spacer for maintaining the interstice between two glass substrates at a constant value in a liquid crystal 
^ display element, which exhibits an elastic coeflicieni at a 15 % compression al 25°C of 0.2 to 1 .0 GPa; a liquid crystal display element 
\^ using said column spacer, and a curable resin composition for a column spacer which can be used for manufacturing said column 
O spacer. The column spacer, when used as a spacer for maintaining the interstice between two glass substrates at a constant value in 
^ a liquid ciystal display element, can provide a liquid crystal display being free from the occurrence of" inconsistencies in coloring or 
the foaming at a low temperature, caused by the failure due to gravity, and being excellent in durability. 
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R 

— (-CH2-C-)- 



C=0 O 



(1 0) 



HN— R"* — 0— C— C=CH2 
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C=0 (11) 
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R^ 0 0 R^ 



O— C — NH— R'*— 0— C— C=CH2 
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wo 2005/076060 



19 



PCT/JP2005/001722 



[0074] Mbs] 



-CH2— CR^- 

I 



COOR^ 



(1 a) 



— (-CH2— CR^— }- 

T I X 



(lb) 



COOH 



(1 c) 



COOA^ 



(1 d) 



COO, 



A^O' 



(1 e) 



CH2— 0 — C — CR^=CH2 

II 



[0075] ^(la). (lb). (Ic), {ld)Rmie)^.A'RXJPA'n.:^m. TfB^(2a). (2b), 
(2c)X«(2d)Sr^L, A'X\tA^<D\t^-ffli>^-M^:^^'^h^^. f&:^ttTlS5S: 



wo 2005/076060 
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(2a). (2b). (2c)X{^(2d)<DV^•ftl^^-Cfe^.oR'«^ 7i<i^RXJ^/Xft?^^/l^mt 

Vimmtimti^ir, a. b, c. d. en.. ^m^<D^fv\tm%)^uu a+b 

[0076] Wb9] 

a\a2: (2 a) 

— C-'^-R' (2 b) 



H 



-CH2— CH (2 c) 

OH 



CH2 — CH CH2 — 0 R" (2d) 

OH 

[0077] roi;5'fe*fi-^<^(Ai-2)^W-r5;i^tc±»3, if.m\<r>:tiy2>^^-'fmmit 

^^/ywmBum^^tzmmm^x'Dmi^i^Mn^o ijyj^y^ 
[0078] m-^xh s ife#:t£oissv ^^v^v^^wm.^ {c^fsfc^ii^v ^^msi^^fz.^ 
mz.m\:^^<m.m^h. ±is*m''a-^^(Ai-2)ctioA'^t;/x}tA'tt. ±iB^ 

(2b) T'^$^T^C.!:;OW*U \ 



wo 2005/076060 21 PCT/JP2005/001722 

[0079] ^u^y^^^KX^X1^^VXy^^mmWP^^y^^:»J^^M■^^^^^'t^^ 

[0080] t.tc. j^m^'kti-i^tXT/l-:AVm^^'^Mit(Di&^mmti^. r«fiH4<7)* 
[0081] ±|S*fi^«^(Al-2)<Z)fia:¥^^^^^ttTW:#^ci5I^$^^/iV^;65. ^Jttv^T 
[0082] ±IS#m-a'^(Al-2) O^J£■;^&i:L-C^i^l^^cK5£$;f^;^^V^;5^ #tl;t}f. mm\^:fJ 

J;oT±E*fi^flc (Al-2) ^Sr#5r i:1jT^5. 
[0084] ±ttifflaii{C;«7;l-jK^i^/vS^^-r5 (p^iJ') T^^))V^^^^(r>W-&)o^t\.xms 

v^-c«fi'^, Mfi-^. iiM^. ^^tfi-^. %\tmi^<omk'm(o-^m^ 



wo 2005/0760<0 22 PCT/JP2005/001722 

[0085] ±^mn^^-^i^&'^^^Mmt^¥!tiiLx\tmm^^nfi:\^^i)K m^\t. 3 
[0086] ±.m^yi^7^~Ht^<>^tLXitmm^^fi'^£^^f)K mt}^. ^mm^2'-is<D 

[0087] ±mmmM^cfcmmK^mmRU:iu/\^if^^iy/^m^^-t^ (y^) Ti^^y/i-^fi 

[0088] tit, jK'^fCfSC-C. p-yh^i/7aiy-/V. tKn:^y>, i-y^;V7^>, 

2, 3-i^-tert-:/^;^-p-^^/->'^^(7)m^^JI:^J^fflv^T'bJ; 

[0089] *fc, ii3te^^.wi{6ij-r5 s ^x\ y^y-/v. ^^y-/w. ya/ v-/i-, :/"i5^y-7^. 



wo 2005/076060 23 PCT/JP2005/001722 

[0090] ±t&m^ifmm^\ ±m^mM^ucmmK:i<-MmRxj^^^^^^^^>^^^^ 

b) KTT^^timmwt^M^ti^c 
[0091] ±tA:^^^'ymBit^^bLXiimm^^i^'r. . m^m-is(DT/v^ 

[0092] ±iE«^-i'9^tl:fdiJ«^-7KM^t;;&/^#■^^>/^SSr*•1-5 Ti^y/w*i: 

■t7^;vT5y. tert-:/f-/w;«7x3-;v^ 2. 3-i^-tert-:^f-;v-i)-^i^>'— 
[0093] i:IBS^Jt;^&^c^^ev^. ±iS^ttf-J;«94i:fc{fli|^(c;!K^SS.T^:f/v^>i^/vS^ 



wo 2005/076060 24 PCT/JP2005/001722 

[0094] {ji!)^(C7K^S&u^*/^>3^"^'>^i'S^W1'^ (^^) r^!;/i'*fi'g'^^t;i±i5^ye/r 
[0095] *fc, mmKimmm^^f^Tf-^'y^^^^^t-t^ w) T^v/^^^m^m^±m-(y 

[0096] ±gS^(la). (lb). (Ic), (ld)SO:(le)'f(Da,b,c,d.e{4#^^(75*;VJt^( 
%)Sr^U a+b+c+d+e=100i:'r5i:t, a. b^0^d<DTPm0%. ±|5Ri490% 
-efeSo *fc. cOTRBW:5%. ±ISf450%-Cfc5a *fc. e©T^f45%, ±l^f460 

[0097] ±EK^£;tt'i'tg^^*-r5T/v:^;y^»,ii5>7->fb^t;(A)tLTtt. ^p^fpj^/^v 



wo 2005/076060 
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[0098] ±E*fi^^t: (A2) If (D^«S?p;^/v4^V^At//X«;^IMfp;f ^i-*V^^?k«^t 

[0099] ±^^m'^MA2) K^m±m^mi^j^^^ymLx:^/x\t^mi:u^^^^yM 

30M:%-efe-5o 

[0100] ttc. ±m^m^^ (A2) ^(D-fny^^yi/7^-Vmt^^miit^mthX\t 
fjtvSo m^\t. (;i^)T^V/^m2-(0-[l'-;i^/U^tit'Vy'y7^y 



wo 2005/076060 26 PCT/JP2005/001722 

[0101] ±IB*m^#:(A2) \Zism±B:fvy'!^^y'yT^-hmt^^mii\:'^^<^M 

[0102] ±E*s^^^(A2) {i. m^. ^mm^^^mmt'^^^'^'r^^M^i^xh6 

[0103] ±IB#fi:^^l^(A2) 'ti«)7K^S^*^«S?P'fb^i|^i:t-C«, «a|^«> (J^WV/i' 

[0104] ±Eii#m^^ (A2) K)dn^i.myi<m^^^^mait-^^<Dm!^itmi:Lx\m 

[0105] ±iB*fi-g-#:(A2) ft. ±iB^fiafU*/V'3Ky^:RtJ«/Xft^fia^;&/V'Jj^>'^ 
m^^/K W)Ti7V/i^-f^t°/K 0^)7^});i'm:f^/K {.:^9)r9'))vm.-^ 



wo 2005/076060 27 PCT/JP2005/001722 

[0106] ±ffd*fi-^**: (A2) (DMM^i^^l'AhLXtimmM^n^J^^ ^HK nTRB 

[0107] iE^.m-g-f*: (A2) ^mitr^ijmtLxitmmM^fi-r. m^.^. y^JiJ/vn-^ 
w^m\'SLwmz.^.\:■^:x^^&mnm\^x. m^n.^. mmn^. mrnm^ 

[0108] mmm^mz.iy)±m^m^^ (a2) ?rMj£i-5#^, -^ffl-rs^js^irL-cfi. 

[0109] tfe. fUb«i^#o^*5^©^f:m^{ci«?±tcl*«^^*c( 

A2)^i^3t1--5m^. ^^ffl-rSlift^tLTIl. 0iJx.fi, -<:/ifV, -^;3r1^y 
ht^X^^o 

[0110] ±fB*fi-^(|5:(A2)^i{5t-r5#^{^fflv^57i^:«;;vfi^§l*&^JfcL-C«:#tiPS^ 



wo 2005/076060 28 PCT/JP2005/001722 

[0112] ±|BSJ^;14WtgS^Wi"ST;v;^7!; Plifi4rii5>i^fb'^t) (A) tLXit. mm\^^^- 

±i5*a-a-#: (A3-1) \z. ^^^mp^m^i})\^it<ymLV^/y^%'^m^^f^^'y 
mm^m(nm}L\.x\m\m.%^i\jfi\^ii^. «^*u^Ti5Stt5iLfi%, ^f*u^±i5fi 

^*U^TPS«10fifi%-efe•9^J;'5^*LV^±PM{430gS%T♦fe5o 
[0114] ±tii:^^^'>|iE^W^iafP^b'^tii:tTtt#(c|5I^^ti.-f , 0y;ttf > Ti?yyVf^i/y 



wo 2005/076060 
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[01 15] ±fii*l:-a'ft^ (A3-1) fC ^>t)§:txK=¥ v-^^W^ISlP-fb^i^OftiUTil^fCPI 

[0116] ±|B*S^f^(A3-i)tc*5(t5ft!io^lSfP'ft:^i^itTf^#tv:il^^ti.T, m^\t 

, 2-kKnilri>^PtVM^:i'yw--h^<^tKDA^iyT/V^/l':n;^7^./V;;^f-U a-p< 

f-v:/. r^yn:=.hy;K ^^^v^:^hV/^. «K'^/K :£^l:K'=yry, T^y>'V'r^ 

y^-;M^^yi/— p-p«h^v';^5^U'>'. 2-^f-/WiX^P-^^v'/^T^yi/-h> 1. 



wo 2005/076060 30 PCT/JP2005/001722 

[0117] ifE^fi-e-^i^CAa-i) iL^ib^±m^(Dm<D^f^mt-hm<DmtLX}iimm^ 
[01 18] ±ti^m^i^ (A3-1) ±.t\i^ma:f}/^^ywtRxj^/x\t^i^mji^^^y^M 

[01 19] ±|B2'B'tg|JA±o:f l&^Pig^^ttS^b-^tl (B) tlXtimm&^ivr. M^it 

[0120] ±iS2f Hgi^i±(^ (p'iJ') T^V\y-Vit-^mtLX\mKmm^tlT. m^i-f. i^^^ 
ix:/^y3-/i.i;(^i?)T^!;^-K hy:3i^i/>'i?'y3-/vv'(>«^)T;5'yi^-h, Thy 



wo 2005/076060 31 PCT/JP2005/001722 

[0121] ±fi2tmi^:x}i<D^mi^'^^tt^it^^ (b) irt-ctt . u-fu^ny 

{mU^mxh^^t^^HiLfzo zii\ts ^m'^/'^-hLXJj:ftiy^hy^\i^fi 

[0122] ^£^.:^mmm\^is^^xw)7^vy-Ht'k<^^^^^yny^m-^tn. i?^ 

[0123] T^Vu-H\:^¥i)^:^-f^y^hy^m-mWi^fs::^mtLXtimm^^ 

ti-r. mx.\f. mm<D^^rKmx7/]^=^-/i^t:tjy'ay^hyt^Rit^t. u-f 

x2y^hy^\^7/v='-/v^^^Ltcm^. ^:^:^^7^hy^B7/v=i-/vt {/^)7 

^v/i^mt^m^fm(D^tE.r. MMmmLx:^y^TMtE}^^^-^^:ifi^; 

^) 7^V/vm:^^uy^hyt^Elt^^^. l3-f^y^Vymt{:^^) T^})/l^m^'k^ 

[0124] :i}yny^hy^^^nfz3tmSX^O (m T^y Mb-^*^ (Bl) (D^\ilMtLX 

3t^U±.(Di/^)7^Vy—Vi[:^^l'tM^MLX0. Sn-Sn^/WP&T'n^^h 
ykmALX^^ii-^ZhiimtLW :i}Zfx3y^hy<DmAm.t^0. Sn^/V'WiXh 



wo 2005/076060 32 PCT/JP2005/001722 

[0125] ±mzfuy^hy^B^tiit3tms}^±(D (j^) r^^^y w-wb^^^ (bd tvnm 

[0126] ±|B;^77"n9j^hy^^4$^x/c3'B'igm±<^(p<i5')Ti^y^-Ht:-a'tl(Bl)ji, 

HtLMorKAYARAD DPCA-30J. TrAYARAD DPCA-60J. TkAYARA 
D DPCA-120J (*7'D7i5'h:^«i?'<>'i5'3:y;^yh-/V^dpf-T^y^-h), ilf 

l^+tfb'^x^ttSi® rNK3i;^^7W ad-tmp-4Clj (;^;7'n9:J'hy^tti^hy^ 

^D"/V:/p/NVxh7Ti5^ywh)^(7)rfT|gp"D^fflV>Tt>J:V\ 

[0128] •±td2W«giJA±<^^«aiPi^'a-Sr#-r5^b-a-i^(B)^:L-C{:i. m.^w^m^^'k^^ 
t3Ky:rf^^yi/y=i-;l.'B'<&^;fri-5^t:-^tl(B2)t^eF3iT*fc5o 



wo 2005/076060 
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[0129] ±mit^^ (B2) ^L-C{l#(lPSS$nT , m^li. 'J::^^uy^V=''-/V U^) 

T9\}u-\s^(0^}}3:.^\yy^])z2^;]y T^U l^-h ; i^3L'^uy^V^-;>i?i/ 

y-vm(D^'Mmw)T9vy-hi\:'^^<Dm:^'^yy^v=^-^^^^^tm\^^^ 
[0130] ±fB2l-tMi^>^±to7piafp^^^^t^'fl:-a-ti (B) iL-CJt , :b^tiy^hy^mfi 

tz3'umsj^±(^ (^^) Ti^^yiz-Mb^i^ (Bi) m^mTftmw^^^L^^v^f- 

yyif\)r=i-;vm-k^1r^\\:^m (B2) txi> iv ^ 
f3zfxiy9yy^'&L^i[\,it3tm)ikh(o (^^)T^yu'-Mb^i^(Bi) fi-g-tt^ia 
^i^'^^tv^'):^f-yy'^')='-^\^wm^tm^ (B2) ^^fffl-rsriifc: it) 



wo 2005/076060 
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[0131] }^m(o^yJ^^^-^^mt^i^BM<^i^i^ii^±BRlt^i±'Ummi:t'r^ 

T/v^y Ri^tti^^ T-^b-a-^ (A) t2t^sx±(D^mi^$^^^'ri>^t^m (b) t 

(A) ioom&mz.m'^±^2tmu}:.(D^t^^^^^^tir^^\:.'^^ (b 
)<Dm^m<Dts-'^u^rmtt25MmM. ^ftLv>j:ps«:9oom*iPi5-cfc5o asms 

it^miB)tLX2tm&.±<7){mr^v^-hit^^^m^m^^^\i.mx.\i:. 

^yMy. ^y/7aiyy, ^yi^jK i^:ir^-fy\^yBLXf:Ltib(omMW'^(o%M 
'<yy-fy3if"/i'3^— r/v, ^y^/^y4yf'i'j\^^—'rj\'. Vcy—^Vy 

2->^/W-l-73i::^yV-7°a/NV-l-;t:/. l-(4-(2-kKo^v^^h^v') -^'^^/V 
)-2-kKP^i>'-2-;><f-/^-l-7'P/^V-l-;^i/, 2-y^/^-l (4-j^5^/V5^Ji-) 7^1 

=-)\d -2-^;vy^Dy:ftiy<y-i-^y, 2-^yi;';i^2-i^;j<f-/^T5y-i-(4-^ 

>'V7;j-!;y73;r^7V)-7'^/y-l, fc'^(2, 4. 6-hy^^;^^y>''f>'W')-73:^/V'7;i- 
;^7^'>':t^f-'l'K. k*7.(2, 6-i^;»<h^'>"<yy-^;v)-2, 4, 4-hyyf-/W<>'^>'W 

7:t;^7^:/;<^^1^'1'K^ 2, 4, 6-h]);^^/^^yy^^^^-i^'7^=^/^y:i-^yry:t^ 

h(D^m^mthm\tmkxm\^xhx<.2m&.±mmLx^x\\ 



wo 2005/076060 
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[0133] 4^^m(Dij'7J^%'<--f-^mimmm%m^ism±B%m^miibM<Dm^m 

tU^TPS^S^O. OmftlfP. ^*LV>±|5M/i)550SMt?fe5o 0. 01fi*gi5*«t 

[0134] 2(5:|§D;3o^t;7A;^-<-1^ffl^^t:ttWmfife^^f4. Kit^mmmmt^r 

/^^M-^m^M^^-it^^tmmESi:^'^mtitmmmirm^mM (c) ?r^^ 

[0135] ±mm^mm (c) tL-cf*ii#twPfi^$ttJ5:v^d^ 2KJi±(^:/Djy:j'-ry->T^ 
±m2U±o^°y^4y'yr^'-hm^ttm^mi (ci) ^L-cit^tcus^ti 

^uy}fM4-i/^n^^^y/v-(y^y7:^-h) . V)y^)^^^^y'i-\^y'My'yT^ 

:i<^)i5''j:2t>^±(^7'ayi5'-ryi/T^-h^^*1-5MM(Dp*>mi($i^Xv 
<Dh\X\%. ^TOils X3.9^-M7B-60PX. 7'a7^-hE-402-B80T(a±, 



wo 2005/076060 
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[0136] ±|B«M (C) ilLXit^ 2U±(D:i^^^^'ymmt^^^M (C2) 

'yWyy\±^(D=^\i°^—VSOU 802, 807, 815, 827, 828, 152, 154, 180S65 

, jim{kXlltfcS!<7?T7^;«;vi^yEP-4ioo, EP-4340^ds^ff 

z.Kh(ommmtwmxm\^xhx.\ 2aeJi±^ML-ob j;v 

[0137] ^^^goi^^yi^^^^^-i^ffl Wbt!l:Wim<^ t*3»t5±E«*I^J (C) OE-^S 

\z.n\^x»tL\/^ymf}^o. oiis^, nt^J'^±MM^QW.muxh^o o. oiii: 

m(omimm<m-t^x±M(D^'mm:mfc^fi^ ^^ta^h^o xmtL^^r 
mm. osfii:^, x'oMt.u^±mmommnxh^c 
[0138] 4^m(DAyj^:^^-'^F^mimmmm)i%mt. Mfc, mmi^x^K}^Mmi:mu 

o 

[0139] *|g?g<^;^;7A^^-i^fflWb^4W«^I^W:, )i*S^ilSE-r5fc*(c^&3^^Jtc 



wo 2005/076060 37 PCT/JP2005/001722 

[0140]° :i^mji(D:i3yA7.-<-'^mmimmmMmx -^^-m^iti^x. mmt(Di^i^^^ 
[0141] :^m<D:i3yj^'<-'^mimmi^m^mmmt^:^mtvxftm\z.mM^ii-r 

mmmm (c) ^^mm^^^M'^^oijm^xm-^-r^ijm^mfhfi^o 
[0142] :^^m(D^9M^-<-^mm^mmmM^t:jn\/^x^yj^^--f^M^i^^ 

4^mm(Di)^j^^-^mm^mmmmmm^^x:fj7j>.^-<--fmmi-!5m 

{::m^±{mi:Lxmm^Bf^^^^^o mT(D:i7mtLx\m\m^^ti'r. m^. 

y^tvr^-h, xy^yh^-h, x:/w~zi-K T^yz^=^-K y^-=^-h^<DUM 

[0143] m^x. mhtiidm±K, m^(Dy<^-ym^^ivit'r:^i'^^Lx. ^^iH^ 



wo 2005/076060 38 PCT/JP2005/001722 

[0144] ;^^m<D:fj9J>^7.^-^mmimmmM^^^^^'^:^y-^^^—f^t. 

[0145] :^^mi^XfHt. m^tiM7^Ml-\^i^^^X2^(0:ffy:^mm<Dm^^-^\m^i-^ 

^yj^7.-<-^mm\mm^mf^m^m^-r^^hifix^^o 

:^^m(D-^y^-<-^mm\t'mmmmii\t. w^±.\^^^^WL»t(Dm 

[0146] ^xr\^'mm^mfx^^m^mm\.<mirhiiK A^mi\tz.i\.hmm<r>^ 
[0147] mmn) 



wo 2005/076060 39 PCT/JP2005/001722 

[0148] m^.nbtitdmM^i^<Dmmi^. 2-/^^w/i^^^'i/:^'^^\^^y'yr^-Y{ 

[0149] nhfifc^m^i^^m^^y:^Ty:^U ^)VA-%^-'^y3y^xi-^Wyy^-{G 
PC) )*(Cj;^)^i^S^SafeLfc2;::6. *fi#fls:omi:TO^if-ft (Mw) {415.000 

[0150] (2)*7A^-<-f-ffl?S5^btt#iigmj^«^'^PM 

#f3tvfcHrc.:^4'l'tgS^Wr'5T;^;^7yRr^^4iii:$>^^b'g•^fe^lOomi:SlJ.;& 

nk:i^;^x/v AD-TMP-4CLJ)80Si:§15,)l£S:i't^^^&^Ji:b•C-('/^;^f=^^T-9 

07(f^/^;^'<v^^yx^>^^*/VXM)5li;lEll, ^y^, KAYACURE DETX-S( 
0Mfigl5^^^x.r^S-&L-C;<;9ic^'^-1^ffl^5^btt^ffJ!gmft!^^^^TOtfCo 

[0151] (^i^fy2) 

^i^fili-e#e>tL^cS^£:i4's'BlS^*-r€)77V;^/!JRr«i«5>i^^b^W?^5om 
DPCA-120j)60milfP. %mMm\^'}-^<:^^^'^')'r^'T%1i/-\^:^^. UiV 
100«»Sl5^m'^LT;^?7A;^-<-tfflfi!!{bttmmi^^PML. Mlc. ^]^«»J 

[0152] Kmmz) 

^Ltih-fiJ'n-r-P ACA250(i?'>r-fe/V'fb^lfcM)90fi*lfi5(IiJi^5>40fia: IfU) 



wo 2005/076060 40 PCT/JP2005/001722 

. :tJZfviy^hyMm^^y^=^})^}} h-yV'^^f-T^yu-h ( 0 ^^^tM^. KAY 
ARAD DPCA-120)80Sfig|5, ^Rl^^mitbMif-^'^^'^'y^VT'^^ ^^/I^Xtfc 

30m m-h<DYyV/<^—V-77'^^^j^\JX2Q0mS/cm^<O^f^B^U^\^Wi. 
0. 04%KOHM(Cj;(960#r^^«^L. nMZXZQmmW\^Xt)y J^y^-<-^ 

-^om M^\t30uraX 30jii m(900/x m'') , i#i^fi4. 5/x m-CfeofCo 

[0154] #^ti/c;&7A^'<-f-;a5?i^^$tifo?f7;^BK±t-> i^-zv^JC^^'fk^X^tt 
jc-5 004LA)(^»/J>}iS^;{f9;^S«o#rt^i){c^S}Tm*L, 1-Clc<i;fy(^:<f5 
eolJ^IiML fco ^<^m^ MT::^-/V''lrl20'C{C-Clf^P^ffV«<b^-&x 

[0155] (^^^»J4) 

irtrf-^i^n-v-P ACA230AA(^>r-fe/Hb'^ttia) 75m-fi8l5(@?^^4 OSl: 

tiji, NK:n;;^xyV AD-TMP-4CL)80fiSla5, ^SJ^^W^^^Kf"/^ X^i/^ryx 

iSl. f'3L9^-hE-402-B80T)8l:fl:§|J. MtL-Ci^:3i^V:/^y3-;Wi;^ 
p<f-;V3:-7^/H45l:JllfBSrjS'^LT*9i>^--^-f-fflS!>ft:ttW M^tltrMM 

[0156] mmm5) 



wo 2005/076060 
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4±Mt^-^. ACA-250) lOOOg, y^Vyiki^Zf'f-f^O. 5g. tKn^r/i^O. 0 

toi57] {2)mitmmmM(Dmm 

iJ-T^yw-h ( 0 ;*:{k^M, KAYARAD DPCA-120) SOmftSU. ^^-^^ 
[0158] i3):h'^J>J^'<-^<Dm)i% 

^m^^i:°y='-HMm.^u 100^. 2^fmm\.xmm^W'o nhthtzmm 

K20fim'^<Dh^yW<^-y-7:^^^'^rLX150mJ/cTa(D^9\-B^MMLfz^. 0 

—^(D/<-^-y^M0.Ltc^ 220VX30^f^<D-<-^y:^mm^n^tz^. :^7J^ 

^•—9-<DWi\^^ft2O(imX20nm(400^Lia). m^m. OfimXho^ 

[0159] {4mMi^Bm-(Dm^ 

JC-5004LA) (Dm^m^:ffy^^(ow\f^±mimrmmu i-<:\zm:^(D:ffy 
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[0160] mmme) 

^^^M^mW^s ACA-250) lOOOg. a-:tU7ry:^^^-yh'{^^±Mtmm 
, AOE-X24)58. Og(f-^i^p-v— Pt(O;^;;u*V^S(O5"^50^;v%{clS^), b 
Vy:j^=-;v:^y^-7ryO. 5g. fcKn^y^^O. 05g. J^T/. i;^:j^^uy'^V=^-/^Z^;^^/^ 
a:~xyl^500g?:tt:ji^. 100t:-eiOI$raWf&^-&fc„ 
#?jtvfcl5t)i^MO|l?^^H:33. 5%. «Ji^iitt42mgKOH/g. fift 

[0161] (^i^««j7) 

(1) r/^^M-^mBM^i-it^!>^(D^^ 

/Vi^^^/l'3:-x/l'(DMDG)60Mfila5> 2. 2-T>^;^(2, 4-v?^^/W)/^Va;^h 

o ^(^^, immTox^^^nhit^, m«sr9ot:ic#aaL. sNF^m^^srMi^b-cT 

xhotzo 

[0163] (2)*7i^:^'<-f-ffli!^fc:tt«^im^i^<z)pM 
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3i!Jy^yh-/w^:3ff-T^!Jv-K 0«^ttS!i, rDPCA-i20j)60SSIf|J. ycR 

[0164] m^ms) 

[0165] (^^^J9) 

[0166] mm) 

[0167] 

(l-l)25t:{Cio{t515%ffiffiNf(0#ft#.icSt/[H]^^-<DaiJ^ 

0 

1 0 
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2 2 

[0168] (1-2) %Q°cRm2Qx:\zii$mi5%^m^<ow^mi(om-& 

1 

[0169] (1-3) 2b'x:wom.)mm.^<D^'mM(omm(om^ 

^aa25t:^^ilgUc^f^^cj3v^r.;&7A;^-<--1^Srl0mN/soWlW5i^■c 

0 

) ^s^^^^\.x'^m(Dmi^^^^x.tM. iomN/#«o#mBiin3iiif-cft#iSr 

5(!3l^<JElil*i^^tTV\ ±^^(2) {^J;«Jl|Ql aoJlWl-*5ft5#tt^icE^^lr@ 

5 

[0170] (l-4)Pfit({(E -E )/E }XlOO)OiB!lS 

120 25 25 

25*^ lCf|3lUfc^F*1 (c:*5l -^yJ^^^—f^l OmN/s(7)#i glADji^-CJE^S 

0 0 

1 1 

S^fflV^T. ±IB^(2) tc:J;i915%jE$S^(^^«EISi#tt^icE^,^^tlltfc:o 

25 
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o 

25 120 

P={(E -E )/E }X100 (12) 

120 25 25 

[0171] {i-5mmm^m(^mM 

x-i?±ic4!jeu. 25'C;6^e>lOO'C*T*(D#mJi@{c*3V^T. :ff7:^^<D^mu 

l-mtjmUmx^m&U mi-. 100r;5^e)25t:*T*<D»i©a{-*5VNT, 

[0172] (l-6)fi?^tt<Z)ffffi 

[0173] izm^M^^i-onm 

M^75i^T-^lrO'C(^^#TtcT24NFrai^®Lfe^. ^p;5^=-3/w^{w|fti, 
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[0175] (^i^^SJlO) 

(1) TJvfiv^mi^iMi^'f-it^mm^ 

])/vm2-^^/\^^^i^/\^6Mm^. 2, 2-7/^:^(2, 4-i^/^;\^)y<Uti=^h])/\^2 

[0176] (2):*7A;^'<-i^ffl^^'^bttWM^<^PM 

. 'mnh\^X-J>:^^vy^^)^-)\^J':^^)V3L-^)V\ 20Bl:^f|5^^g•a^L-C;<77i^;^-< 

[0177] (3);^77Ax^--i-f-(Df^$li 

^i^^Sr;^fcV3-hJcii!)M^L. sot:. 3^Fig^igLT^Sr#fCo 

. 30 ti in:ft©K5/h^-^*^"i/-7^^Sr^L-C200mJ/cm*O^^^?rfig|ILfc^. 0. 

04%KOH»(Ci«960#PJ]m^L. M7k(^T30#rai5fe#LT;(77i^:^-<-1^<0/^• 

^®iKti30 M m X 30 /i m (900 m m^) . fiS$lt4. 5 m m-Cfcofc„ 
[0178] (4)?{k-^^>>-*i=-<^]|{5t 
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rjc-5004LAj ) (Dm^^^^y^^w.(D^\H±mit^Mr^^u ir<:imif<D:ff 

[0179] mmmu) 

(1) r/v;^7y^^tt*i^-7-'fb^<^om^ 

\.xrf\^-hmm'&M'h=i-\\L-^mwmmc, 

Wyy^- (GPC) (cr^^-i^S^SrSy^Lfcir^^. fi*Ti^:$>i^ft(Mw){i^j2200 
oxh-otco 

[0180] (2);^7i^:^■-^-1^ffi^S!^b^4mm«<^« 

p~/^ya/•?:^^7T^y^-h(if^^^^t:^X|lttM^ NK3^;:^7^/V AD-TMP- 

-369J) lOfifi^. S.tl^> ^^|tLTv':r-5"U'>'i/y^'-/Vv^P«^;V^-X/H20fi 
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[0181] mmmi2) 

(1) Tjvi:]\)-^m'^W^^\\:s^^o:>m^ 

^^-y/kSaAlfP, 2, 2-TyK'X(2, 4-';:^;<^/V)^^VnriM;;k2Ma:lfP, m^-s n-K 
hi5^77>f- (GPC) tiT5>^*^S0^tfci::i6. »(Mw) W:*^2000 

[0182] (2) t^ffl^^ jkiitfigMifeK^M 

^i^-Tj5'y^-h(*^|t{b#M. rDPE-6Aj)80iiSlfi5. )ts^SliM^JiL-c-r/v 

;!f:^3.T-907(^/^y^^i^-^Ur'f'y^*/l'X|Lii)8mi:§R. ^O^l-x DETX-S( 

[0183] immm) 

||^^Jl2r-#bitytT>'V;«7y"sr^ttS^-Hb^i^MlOOMl:g?.;«?7'n7i5'hy 
^tt'<:/i5'3iy;^y h-zwrh^r^y U'-h ( H *^b^±Si, tdpca-i 20j ) som* 

IFU. 3feS^&l8^6^J(^^^^^^^^y^^'5^5^/^^^tSS^ r^/i^;<f=af3LT-369j)loa 

ftgP. 5.1>\ ^^ltLTi^:3^5^l^>'i^y='-^W^^^>'V^-x;H20fiftgP^M'^L 
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[0184] mmmi4) 

3i5^;W6fifig|5> 2, 2-Tyif;^(2, 4— :^7{^/'V')^^V'i3c^MJyV2aa:la5, n-Kxi^ 

V^yy^- (GPC) I^T:5>^4^ay^Uci:^5. fi&¥^^^l:(Mw) tt|s^2000 
[0185] (2)*^A;^-<-f-fflS?«#jim^lfeit^Pll} 

-369J) lOfiSlfP. ^0^. ^^Ji:L-Ci^^^V'i^i5^y3-/^v?P«^/l'^-r7H20a 
[0186] (fPffi) 
[0187] [^2] 
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[0188] mmmis) 
. mox^^m^Ltz^. wi&^QovK^uu smmif^muLtzc 

(Mw) «12,000"t?fcofc« 
[0189] (2)*9^;^'<-f-ffl?l5«Wm^^OPi!i 

77i5^yi/-h(rrtWt:^X|||±S[. rNKJ^^T/V AD-TMP-4CLj)80mi:lf|3 

IfP, SU?^ KAYACURE DETX-S ( B ^Isfb^M) SMSlaJ, WSmM ( Wb^^ 
^;{7/w>Ctt$Sl, r7*:i7^-M7B-60PXj)8J:l:lfP^^i'&U Ml::.^^Ji:L-Ci?3i 

'J-VVif^):a^;\r'J:^^;V3:.—'r/\'120M.^U^M7LXWi^\^X^^ 
[0190] (3);)&7A^^-1^0^3t 

30;z m:^(7)K5/h/'«^-^'v;^^^:frLT200nvJ/cm''©3l^-C^!Si?^itlSrM 
liTLfco 0. 04%KOH?gf?SlJ:J;!960#S#^Lfc^. i^Af-T30#ra55fe#Lr. iJy 

;itKCj;i?,ifffi?i^i|:>t/5^30MmX30;tm(gff®^900Mm^). M^ii^d. Oixm(DiJy 
[0191] (4)?{k-^^>TN3ll^OSSljt 
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C-5004LA) (Dm/m^^7:^^^<^w\h±m^zmrmifiu t<i^i^if(D:>iy^ 
[0192] mmmi6) 

DPCA-120j)100fil:l«5. %BSmWmf-^^7.-<^^W^^^l3)^^^. U 

[0193] mmwi) 

[0194] (^i^^JlS) 

r/V60l:i:lf|J. 2, 2-Ti^lf;^(2, 4-i;^;;(5^;W)/<WPr:h!J/V2M* 
^^12SW. p<^i5'y;v^8Sft^. ^^5^i5'y;VB^-:/^;V'20mJ:lf|5x n-Ky^i/^v 
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^^T-ft(Mw) }413.000T-feofc„ 

[0195] ^t^tLfc^m-a-^il^WiOomftlflJ. l3-fx^yi^VyW^~>^'y^^^)^^)y->^y-Yy 
T^])\y-h ( B ^-ftHtfcSil^ TDPCA-l 20j ) lOOmSlfUs )fcSJ5£:lBM^J i^^^:^^ 

mtmmmmu sic, 'Mmm5tmm\^\^rmMim^m-^mBLtLo 

[0196] (fPffi) 
[0197] [^3] 
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[0198] (^J^^J19) 

tKpdlri^ai^^/MaftfP. 2. 2-r/lf;^(2, A-'i>:^'f-lV)/^Vxiz=.V)/V2%^U. 

-^3:-^^y^ci-rh^77>f— (GPC) {cr5>^ft^aiJ5^tfc^rr6, 
S(Mw) f4i^20000"Cfeofc„ 

[0199] (2) i3yJx7.-<'-^mmt'&mm%mm<Dmw^ 

7^h:^^^!tv'^>^i5'3:y;:^.y^-;^^^i^T:J'y^-K 0:$;'fb^tl:M> DPCA-120) 

lomm,. itm^^^mi iwmtwm. detx-s) lom&n. mmn (je^b 

^ya^/vi^^^/v-oi— 7^/H20Sfta5^}®-a-Lr;?/7i^:^^-i^ffiS!^bttWI^ 
[0200] {z)-)3yJ>^7.^—f(n)^Mi 

, 30Mm^<^K5/h/'?^-i^-^;^:J'^^LT200mJ/cm''<^^^^^fl8WLfc^. 0. 
04%KOH^I^!i:^cJ;^960#Pflm^L, M7K^-•C30#r^^]»b•C;^/7i^:^-^-1^<^^■« 
i5^-^^?I^^Uco 220t:. l^r^i^-^-^^'^M^^fofc^. ijyJ^7.^-^(D 
^pS^(^30 ju m X 30 m m (900 M m') . M^\tA. 6 /i m-Cfcofc 
[0201] (4)^-S^>T^*^<7)i^it 
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C-5004LA) (Dm^m^:^7:^M^<D^\h±m\^^Tmifju •t<:i^mif<D:ify7. 
[0202] mmm2o) 

ttM. NK^T.T^/V AD-TMP-4CL)80fil:f|}, ^Bc!^MM{^^<^^^y^VT 
[0203] (^i^«Sj21) 

CA-120)65Sftfl5. /^:nf^^>'i/y3-/Vi^T^ywH(#^|t'fbf:Ms 9EG- 

A) isfifi. 3fcSi^^Pi*&^Ji^LT^yV;^^^7-907(^^^;^--ii/^yT-<^5;i//vX 
«) lOl:Mi;DETX-S ( B lOSAgP. «M (.mt^^^:^^^^:^ 

p<^;k3i-7^;n 2ommmm'^hxii}7A:^'<-i-^m^mmfSiMmmm^ 

[0204] (^!il0!l22) 
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|±$i. NK^^y^y'A AD-TMP-4CL) 70fil[|fP. Thy=^^i^y^V=i-/^i^7^V 
[0205] (»^J23) 

y^^iy^VT^^^:^/^:^^. ^/vma.7-369) is.imifP. «M (Jfi^k^^ 
r3:^;ti-hE-402-B80T)8lLSSl5» RX^. m^itVX^J^i^l^yif 

i9mmi:^Lx. ^yj^-<—^Rum^M^M'i-^i^m^tco 

[0206] (Il^0'!|24) 

3JM<D±/<^:f/V7y:^=i ^mtLXi^3L'^yyif]}u^;Ui^/^jV3L—T/\^ (D 
KndE^i/3i5^/v4£fta5. 2, 2-T:/fc'>^(2, 4-'J/f-;v)/<uu=^hV/^2MMU.R 
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-^i^-i/ay^ti'^h^yy^- (GPC) KX';^'f-mm^Ltzt^6. MMW;^^ 

[0207] {2):^yj^7.-<—^^mimmmM<i^<omu 

y^v='-/i^i?T^vu-hmm^±itmm. 9EG-A)ioom*. ^Et^^mthmt 

H lofiftiHJ. m^mm (mm^^^f^^^^^^t^. T'^y^^-niB-eov 

[0208] {3)iJ7J^'<'-'^(Djm 

, 30fimn<Dh'yW<^-y^^^^l}t-LX200m]/cra(Dm^B^MMLtz^. 0. 

04%KOH«lc:j;«j60S>wm^t. m7kizX30^mmi^l'X^yJ>^^'-fo^< 

SrSSff* 30 M m X 30 M m (900 m m^) , ia$(*4. 5 ^ m-CfeofCo 
[0209] {Am^Umm'f-<DW^ 

m)^^iom^^mm.K7'>(7.-<y^-xm^uz, ^v^-c. ^k^b (^^yyttsj. j 

C-5004LA) (n>Wi'hm^fJy:^^<^W)h±mmym^U ir<\z.mio<r)m:^ 
Wm:m^ht>'tX'y-jvM^^MBil^mTy^^m^'^^i^^^OrnW/cm^XQO 
MWLfCo ^<^^. MT=-/v?rl20'C{J:Tlltl^^TV«>fk^*. M^^ja^ 

[0210] (^!|^«aj25) 

mm\2AxmhKta';\^M'^^'^^j^t-^i^jvm^^-^^^i\L-hi^ioQmM% 
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^:xT-369)30mft^, m^mmiMitm^^^^^^iM. r^7^-hE-402-B 
SOT) 12m&U. RXJ^. ^^Ji:Lri^3if^V^i/y3-/Wi^>^/V3i-x/W340Sl: 

[0211] mmm26) 

C//V7i^i;v-h6mi^. 2, 2-7>^lf;^(2, 4-v?p<^/V)/^l/n=h';yV2mi:ia5, n 

-53^-i/3i^^n-^h^^7^- (GPC) lcr5>^fi:^a!i;tUci:w5. JtSTO5>^ 

l:(Mw) «^J18000-Cfoo/Co 
[0212] (2);&7A7.-^-f-ffl5gjbttMm^ti(^« 

x^7r;&^^v>'^y='-^^^^r^y^-^(*^^t'^k^ttM> y-^hTiS^yu— m 

4EG-A) loomaifiJ. 3fcK^^;^^&^l(^^^^'<'>■Yyx>^'^r?;^;/vxttM^ 

^r-369)20Sig|5. M1®^l(^li^b^^5;^7;^^l±M. x^7^-hE-402-B8 
OT)8fiSa5^ ST/x MMtLXi^=^^l^y^V=^-/\^i^^'f-/l^^—7'/^240MMU 
%:U^LX:tiyJ>^:^^-tMmimmm^mmmUco 
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[0213] mmm27) 
[0214] (.mmm28) 

[0215] (S®^0ij29) 

CA-1 20) 80« *|F|5, ^mf^^mm\tLX-(;Vif^:^T-907 

^XiJ;vy<%M) 10fiS$l3i:DETX-S( lOfiSlfP^ SlO'. ^^J^UTi;^ 
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[0216] (^I^f!l30) 

^ t;^y^3i]):p^Vh-/v^^^T^Vi^-H^^^it^M. dpe-6a) lao^ftlfP. 

ia5i:DETx-s ( ti ^imm) lomm^. mmn m^t^^^:^^i-:^^iM. y'^y^ 

-M7B-60PX) 12fl:*|fU. :R.XJ^. mmthX'J:^f-Uyi^V=^-;Ui?;^^J\^::^-y' 
[0217] (^i^^j31) 

) 3omm. m^mm (M^b^-^^/v-xM, r r>L9^-hE-402-B80T) 1 21 

X:ijyJ>>y'^-^^mimmmfmmMLtZo 

mhfitz:i(jyj>'^^--tmmitm^mmf&m^m^fcSi^\tmmm24tmmKL 
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